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The  study  of  the  effect  of  oxygen  starvation  on  the  sensitivity  of 
animals  to  plague  is  of  oertain  theoretical  and  praotioal  interest*  flrit 
of-rH-,  juoh  investigation  oan  help  in  the  study  of  the  pathogenesis  of 
plague  infeotion.  In  addition,  in  the  oase  of  various  ailments  of  infeotious 
and  non-infeotious  origin,  as  a  rule,  hypoxia  ooours*  Considering  the  great 
frequency  of  varied  ailments  in  animals,  frt  ismeosssary  ta^snsiisw  the* 
it  is  fully  realiatio  under  natural  conditions  to  have  a  combination  of 
oxygen  starvation  caused  by  some  pathologic  prooess  with  plague* 

x  ■  ^  >  .  f  *  - 

On  the  basis  of  these  considerations .me  eemdueted  a  series  of  tests /> 
in  which  we  established  the  relation  between  oxygen  starvation  of  the 
organism  and  the  sensitivity  of  the  animals  to  plague  infeotion* 

The  tests  were  oonduoted  according  to  the  following  method*  whit^ 
mioe  were  given  suboutaneous  injeotiona  of  0*2  ml  of  a  l£  solution  of 
phenylhydrasine  for  a  total  of  3-6  injeotions*  During  the  prooess  of  the 
development  of  anemia  from  10-25^  of  the  mioe  died  at  various  times* 


In  the  teat  animals  periodio  oounts  were  made  of  erythrooytess 
after  their  number  had  decreased  by  not  less  than  20%  the  animals  were 
infeoted  with  a  virulent  strain  (1435)  of  the  plague  microbe*  The  sensi¬ 
tivity  of  the  anemio  test  mice  and  the  oontrol  (intact)  mioe  to  infeotion 
with  plague  was  established  through  the  determination  of  DL^q*  With  this 
purpose  the  mioe  were  infeoted  with  10,  100,  1000,  and  10,000  microbe 
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o#ll«*  Tii#  teat  was  conducted  with  78  animals;  35  wore  test  Animal#  and 
40  w«r#  control  anima*  - 

The  DLgQ  as  calculated  according  to  the  Kerber  formula  was  equal 
for  th#  anemic  whit#  aic#  to  144  miorob#  calls j  for  the  healthy  mice  it  was 
40  miorob#  colls*  Th#  fluctuation  of  th#  DLgQ  according  to  th#  Pits! 
formula  amount#  to  77-202  microbe  cell#  for  th#  test  animals  and  26-83  for 
th#  control  animals*  Th#  inoreas#  for  th#  test  animals  is  statistically 
reliable* 

These  data  indicate  that  the  anemio  animals  are  mors  resistant  to 
infoot ion  with  plague  than  aro  healthy  animals* 

Th#  s#oond  series  of  tests  was  oonduoted  by  *  similar  method  but 
with  a  larger  number  of  animals  (160  whit#  mio#).  In  th#s#  tests  the  DL50 
for  th#  anemlo  mice  was  squsl  to  20  and  for  the  control  mio#  it  was  12 
miorob#  o#lls*  The  fluctuation  of  th#  DLcq  according  to  th#  Pitsi  formula 
i#  14-28  miorob#  o#lls  for  th#  test  animals  and  8-15  for  th#  control  animals 

In  th#s#  tests#  as  in  the  preceding  ones*  the  anemio  mio#  were  more 
resistant  to  infection  by  plague  than  were  the  control  mice.  However,  the 
data  of  these  tests  are  not  statistically  reliable*  This  was  a  oonsequenoe 
of  the  feet  that  the  sub-oulture  of  the  strain  of  plague  whioh  was  used  for 
inflicting  was  highly  virulent  end  the  animals  survived  only  with  the  adminis 
tration  of  doaes  of  10  and  100  miorobe  cells* 

Upon  the  infeotion  of  the  animals  with  10  miorobe  oells  8  of  the 
20  animals  in  the  test  group  survived  while  5  of  20  in  the  oontrol  group 
survived* 

The  third  series  of  tests  differed  from  the  preoeding  ones  in  that 
the  test  animals#  depending  on  the  degree  of  lowering  of  the  number  of 
erythrooytes  (under  the  influence  of  the  administration  of  phenylhydrasine ) 
were  divided  into  three  groups  and  for  infecting  ell  the  animals  one  dose 
was  used  —  76  miorobe  oelle  (Dim)* 

These  data  indioate  the  reliability  of  the  presence  of  anemia  in 
the  test  mice*  In  addition#  upon  examining  smears  of  blood  of  the  anemic 
mloe  a  oharaoteristio  pioture  was  found  for  hemolytic  anemia*  This  was 
indicated  by  the  lyaphooytosis#  neutropenia#  th#  presenoe  in  the  blood  of 
aniao  and  poikilooytosls  (degenerative  ohanges  of  the  erythrooytes)  and 
also  considerable  regnerativ#  ohanges  —  40-80JC  polyohromatophils# 
individual  normoblasts#  and  in  scam  preparations  even  megaloblests* 
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Table  1 


Number  of  erythrooytes  in  the  blood  of  test  animals  before  infection 


Severity  of  anemia 


Light  anemia 

Anemia  of  average  severity 

Severe  anemia 

Control 


6,560,000  71,430 
4,700,000  88,400 
3,450,000  88,000 
8,920,000  25,650 


200,000 

460,000 

370,000 

115,000 


3 

10 

8 

1 


All  the  mice,  including  both  the  test  and  the  oontrol  (healthy) 
animals,  were  infected  with  75  microbe  cells  of  strain  1435  Bact.  pestis 
(Dim). 


Table  2 


Number  of 

Died  by  the 

animals 

20th  day 

Severity  of 

being 

after  in¬ 

Died  of 

Survived 

anemia 

tested 

fection 

plague 

Nunber 

i 

Light  anemia 
Anemia  of 

7 

5 

4 

2 

28.5 

average 

severity 

36 

30 

21 

6 

20.8 

Severe 

anemia 

14 

14 

10 

Control 

45 

44 

36 

1 

2.2 

The  data  which  were  obtained  are  given  in  Table  2. 


Under  the  influenoe  of  anemia  of  average  severity  there  was  an 
inorease  in  the  resistanoe  of  the  mloe  to  infeotioq  by  plague  (the  differ¬ 
ence  in  the  percentages  of  test  and  oontrol  animals  whioh  survived  after 
infection  was  18.6j(j  reliability  with  suoh  a  number  of  animals  is  achieved 
with  a  difference  of  1210  • 

In  the  oase  of  slight  anemia  the  masher  of  surviving  animals  is 
even  greater  percentagewise  and  it  is  possible  that  this  dsgree  of  oxygen 
Insufficiency  causes  an  inorease  in  the  reeistanoe  of  the  animals  to 
plague.  However,  the  small  ntnber  of  animals  used  in  the  teste  of  this 
group  does  not  provide  a  basis  for  suoh  a  oonolusion. 

Somewhat  different  data  mere  obtained  *»n  the  anemia  was  several 
All  the  animals  whioh  were  tested  perished!  in  one  third  of  the  casee  a 
plague  culture  was  not  isolated  from  the  victims*  This  was  a  o ones queues 
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of  tho  faot  that  anemia  itcalf  in  suoh  a  dsgree  ic  an  extremely  severe 
ailment*  During  tha  prooaaa  of  tha  development  of  anemia  from  tha  intro¬ 
duction  of  pheny lhydra* in®  13  white  mice  diad  out  of  tha  70  in  tha  test 
(before  infaotion). 

Considering  the  great  signifioanoe  of  intoxioatlon  in  the  patho¬ 
genesis  of  plague*  we  oonduoted  tests  in  whioh  we  studied  tha  sensitivity 
of  the  anemic  animals  to  the  introduction  of  plague  toxin* 

Anamia  in  these  tests  was  caused  by  a  \%  solution  of  pheaylhydrasine 
which  was  introduced  every  other  day  in  subcutaneous  doses  of  0*2  ml*  After 
the  third  administration  of  phony lhydras ins  anamia  developed  in  tha  aloe* 

Tha  number  of  erythrocytes  in  tha  test  animals  was  equal  to  (M)  3*820,0002 
225,660;  in  tha  healthy  animals  it  was  9,770,0002180,000* 

For  tha  determination  of  DLgQ  tha  test  and  oontrol  animals  were 
given  subcutaneous  injections  of  an  autolysate  of  tha  plague  mi o robe  in 
doses  of  0*06,  0*072,  0*086,  and  0*103  ml  —  a  ratio  between  doses  of 
12s 10*  For  each  dose  nine  animals  were  used,  a  total  of  36  test  animals 
and  36  healthy  (oontrol)  animals*  The  DLgQ  for  tha  anemic  mice  24  hours 
after  tha  administration  of  tha  toxin  was  equal  to  0*061  ml;  for  the 
control  animals  it  was  0*069*  The  fluctuation  of  the  DLgQ  aooording  to 
the  Plssi  formula  was  0*048-0*062  ml  for  the  test  animals  and  0*066-0*060  ml 
for  the  oontrol  anisuils*  This  difference  of  the  DLgQ  was  reliable  since 
upon  statistical  processing  of  the  data  dbtalned  with  respeot  to  the  per¬ 
centage  of  surviving  animals  the  ooeffleient  of  reliability  was  (t)>  2. 

The  data  whioh  ware  obtained  on  tha  aotlon  of  the  plague  mlorobe 
toxin  on  animala  in  whioh  hemic  hypoxia  developed  show  an  increase  in  the 
sensitivity  of  the  organism  to  plague  intoxication*  This  faot  is  somewhat 
contradictory  in  comparison  with  the  results  obtained  by  us  in  the  case 
of  tha  combination  of  anemia  with  plague  infeotion. 

1V»  do  not  have  sufficient  faotual  material  in  order  to  support  tha 
results  whioh  were  obtained;  it  is  possible  only  to  express  hypotheses* 

The  degree  of  severity  of  the  course  of  various  infeotious  ailments  involving 
hypoxia  oan  depend  on  tha  interrelationship  between  the  defense  meohanisa 
with  respeot  to  the  given  infectious  prooess  and  the  defense  mechanism  in 
the  oaae  of  hypoxia* 

There  ia  no  doubt  that  in  thle  case  tha  range  of  adaptability  of 
tha  organism  to  ohanged  conditions  of  existence  ia  of  great  importance* 

The  greater  the  eimultaneous  load  on  any  physiological  system  or  organ, 
tha  greater  are  tha  possibilities  for  a  more  severe  course  for  the 
infection* 

In  the  pathogenesis  of  plague  Intoxioatlon  the  resulting  circula¬ 
tory  hypoxia  is  of  great  importance*  It  must  be  considered  that  tha 
introduction  of  plague  toxin  in  animals  whioh  are  already  experiencing 
oxygen  starvation  should  oauae  a  very  severe  pathological  process* 
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In  the  case  of  infaotion  with  plague  during  the  initial  period  of 
the  development  of  the  infection  intoxication  as  a  pathogenetic  factor  is 
not  significant;  during  this  period  of  the  disease  the  mein  role  in  the 
protection  of  the  organism  belongs  to  the  physiological  systems  of  the 
latter  which  can  retard  the  spread  and  multiplication  of  the  microbe*. 

As  is  known  in  this  process  the  functional  state  of  the  retioulo-endothelial 
system  is  of  great  importance* 

Most  plague  specialists  — *  M.  P.  Pokrovskaya*  L«  S*  Kaganova*  N.  N. 
Zhukov-Verexhnikov*  Ye*  I*  Korobkova*  Pollittser*  Meyer*  eto.  —  attach 
decisive  importance  to  the  retioulo-endothelial  system  in  the  process  of 
receptivity  and  recovery  from  plague. 

An  inorease  in  the  functioning  of  the  cells  of  the  reticulo¬ 
endothelial  system  during  the  period  of  sanogenesis  from  hypoxia  is  noted 
by  N.  Ye*  Kavetakiy  et  al*  and  N.  N*  Sirotinin.  In  these  investigations 
the  activity  of  the  reticulo-endothelial  system  was  determined  from  the 
growth  of  the  titer  of  antibodies  and  the  oanoerolytio  index  and  by  skin 
tests  with  red  oongo  and  trypan  blue  and  also  by  other  methods* 

The  considerable  regenerative  changes  of  the  red  blood  which  were 
observed  in  our  tests  also  point  to  an  increase  in  the  functioning  of  the 
retioulo-endothelial  system*. 

Consequently*  the  Inorease  in  the  resistance  of  anemic  animals  to 
plague  can  be  explained  by  the  fact  that  under  the  influence  of  hypoxia 
in  the  organism  of  these  mioe  the**e  is  an  inorease  in  the  functioning  of 
the  retioulo-endothelial  system. 
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